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Abstract 
In this paper we describe an educational model for undergraduate psychiatry students. In the proposed model, the contents of 
clinical cases are drawn from patients’ clinical data stored in the electronic medical records of the hospital. Teachers can develop 
a variety of learning materials and tasks based on real clinical cases, related to a variety of specific mental disorders. The clinical 
cases are presented to the students in an interactive format, to stimulate and enhance self-regulated learning as well as 
collaboration among students. The training model aims to develop and improve effective clinical reasoning skills in psychiatry 
students, through practicing the diagnostic skills and the competences of treatment definition of the principal psychiatric 
disorders previously studied from a theoretical point of view. To reach this objective, a collaborative training environment has 
been defined to reproduce each phase of the diagnosis process. During each phase, students are guided in carrying out individual 
and collaborative tasks, and they receive feedback from teachers about their performance. This work is based on the assumption 
that case-based learning programs represent an effective learning methodology for medical students. 
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1. Introduction 
 
Undergraduate psychiatry students have to learn many concepts relating to a wide range of psychiatric disorders, 
and their diagnosis and treatment. In the long process of becoming an expert in the field of psychiatry, it is important 
to work and practice with a wide variety of clinical situations. In fact, clinical experience offers the opportunity to 
organize clinical knowledge, and practice making accurate diagnoses of psychiatric disorders [1-3]. Clinical 
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reasoning, clinical judgment, decision making and the ability to perform an accurate diagnosis are core skills of 
medical practice and they are hard to learn [4]. Clinical reasoning, that underpins diagnosis, refers to a complex 
process by which practitioner, interacting with patient, organizes clinical knowledge to manage and solve the 
patient’s problem [5]. In recent years, in order to teach these skills in the medical sector, several models and 
educational strategies have been developed [6,7] and learning programs to teach clinical reasoning in psychiatry are 
being defined.  
In this paper we describe a training model that we have developed for psychiatric medical students, based on the 
use of real clinical case studies, to practice and improve clinical diagnostic reasoning. The training program can be 
performed by students at the end of, or alternatively during, a traditional psychiatry course.  
 
2. The case-based Training Model 
 
The case-based educational model which has been developed is based on the use of a collaborative training 
environment. The training model focuses on active methodologies which emphasize and promote deep learning and 
enhance self-directed learning, the active engagement of students in the learning process. The case-based training 
environment consists of two components: a teacher’s section and a student’s section (Fig.1). In these distinct 
components, many functionalities and features are included to allow teachers and students to perform different 
activities (Tab.1). The environment allows teachers to search, retrieve and extrapolate the learning materials of the 
clinical cases in a structured form (Fig.1) from the hospital’s electronic medical records (EMR). They have the 
opportunity to tailor clinical problems to the students’ level of knowledge and competence, gradually increasing the 
difficulty of the clinical cases. 
 
Table 1. Teacher and student activities.  
Teachers’ activities Students’ activities 
Extrapolate real patients’ clinical cases from the 
electronic medical records. 
Manage a real psychiatric case. 
Ask  students specific questions in each diagnostic 
clinical reasoning step. 
Perform individual and group assigned tasks. 
Store bibliographic information, guidelines and 
documents relating to specific psychiatric disorders, 
diagnostic and therapeutic psychiatric issues. 
Retrieve bibliographic information, guidelines and 
documents relating to specific psychiatric disorders, 
diagnostic and therapeutic psychiatric issues. 
Communicate with students. Communicate with other students and with the 
teacher. 
Give feedback about a student’s performance. Elaborate data, e.g. they can sort, collect, organize 
patients’ data. 
Evaluate and monitor a student’s learning process. Monitor their learning process and reflect on their 
training needs. 
 
The students’ component consists of a training environment that reproduces each phase of the diagnosis process 
in sequence. In the whole process, we can identify three main, essential phases related to: a. the symptoms, b. the 
explanatory psychiatric models and c. the treatment.  
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Fig. 1. Learning materials are extracted from the patient clinical data stored in the EMRs. 
Once they login, they are guided through the assigned psychiatric case using a progressing problem situation, 
where they sequentially answer open and multiple-choice questions about the three diagnostic process phases, into 
which the case is divided. Fig.2 shows the phases of the clinical case, with both individual and group tasks. 
 
 
Fig. 2. Case-based learning system. 
 
Cases are presented in a format facilitating and promoting the mental representation of knowledge, the active 
organization of a patient’s case information during the clinical reasoning process [8-11]. Case-based exercises 
reproduce situations which students might encounter in their future working environment. In this way, they have the 
opportunity to practice clinical competences and skills in a protected environment, without consequences for 
patients, before transferring them into practice in the real world. The information provided (patient interviews, 
observations of patients, images, laboratory tests, etc.) is sufficient to allow students to reason and take decisions 
about a case in each step of the clinical decision process. Students cannot proceed to the next task until they have 
accurately performed the specified individual activities. If they make a mistake, teachers can provide additional 
tasks and questions, identifying and pointing out not only wrong answers, but also redundant or insufficient 
information. After each set of individual tasks (related to symptoms, explanatory psychiatric models and treatment), 
they perform group activities, in which they have to discuss their individual considerations and answers. After both 
individual and collaborative tasks, teachers give significant and useful information for each stage of the clinical 
reasoning process. The feedback provided about their clinical diagnostic reasoning choices can be useful in making 
further choices, and in the learning process in general [12,13].  
In each clinical case, the principal data and issues relating to a specific patient are linked to relevant resources by 
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the teachers, so in any phase of the diagnostic process, students can retrieve detailed references, bibliographic 
information, scientific articles, guidelines, intervention protocols and documents relating to specific mental diseases, 
treatment, diagnostic and therapeutic issues treated in the clinical case. In fact, the interactive case-based 
environment is structured to make both the process of data visualization and searching clear and easy.  
 
2.1. First phase. Patients’ data: first representation of the problem. 
 
First of all, each psychiatric case is presented with a general description, containing a brief summary of the 
patient’s history, and useful information that allows students to synthesize data and create an initial representation of 
the problem. The first step of the clinical diagnostic reasoning process consists, in fact, in the acquisition of a 
patient’s information. The description of the case is presented according to the following scheme:  
• history of psychiatric patient (age, gender, symptoms, etc.); 
• data from the mental status examination (levels of consciousness, mood, abstract thinking, judgment, etc.); 
• physical examination and laboratory data. 
Questions, introduced by the teacher, are the principal guide for students in making their fundamental decisions 
in this phase, in which students have to demonstrate their ability to organize clinical data.  
Teachers ask students to represent the clinical problem from the perspective of one or more psychological 
theories (cognitive-behavioral theory, object-relations, ego-psychology, attachment, interpersonal theory, etc.). The 
representation of the case is based on both prior knowledge and a student’s experience: students with good 
knowledge and previous practice on the related topic perform better when they have to build a problem 
representation. An early appropriate problem representation is associated with greater diagnostic accuracy and it is 
important in directing further collection of clinical data. Videos of psychiatric interviews can also be integrated into 
the case-based environment. In this way, students can also consider verbal and non-verbal aspects of communication 
and the relationship with patients. Besides, in this way, students can directly observe complex psychiatric disorders, 
like thought disorders, that are generally difficult to simulate in the simulated or standardized patient presentations 
utilized in “simulation teaching programs” [14].  
At this stage, students can improve their ability to elicit data for psychiatric histories, and to extract details for 
exhaustive histories of psychiatric disorders, like onset of symptoms, duration of symptoms, patients’ thoughts about 
meanings of symptoms, etc. Furthermore, students can improve their skill in recognizing indications from laboratory 
data; for example they can acquire competences to determine which laboratory tests would be useful on the basis of 
the patients' psychiatric presentations. 
 
2.2. Second phase. The psychiatric diagnosis formulation. 
 
In the second phase of the process, students are guided through an analysis of the problem by integrating and 
organizing the information gained at the first stage to proceed with the diagnostic process. Students start from their 
first representation of the problem and proceed to formulate a diagnosis. Knowledge of signs and symptoms of 
psychiatric disorders are necessary but not sufficient for making a correct diagnosis.  
Students have to identify the problem, analyze it, and then proceed to the formulation of a diagnostic hypothesis. 
Students must create a wide-ranging differential psychiatric diagnosis, giving all the explanations for the various 
possibilities. Differential diagnosis, a fundamental factor for an appropriate psychiatric diagnosis, “is a 
comprehensive list of conditions that could account for a patient’s symptoms” [15,16]. All the “valid” and “non-
valid” hypotheses are stored in the system. Furthermore, students have to decide what indications they need to 
obtain in order to develop and refine the psychiatric differential diagnosis by both increasing the probability of 
correct psychiatric diagnoses on all five DSM axes and excluding other diagnostic possibilities. Significant 
indications can be derived from the patient’s symptoms, laboratory test results, etc. Students use the clues gained 
from these data to synthesize and decide on their final diagnosis. 
 
2.3. Third phase. Definition of the treatment plan. 
 
In this phase students can improve their knowledge and skills to develop psychiatric treatment plans. They have 
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to specify a psychiatric treatment plan, and identify the nature and components of each proposed type of 
intervention: pharmacological, psychological, social, psychotherapeutic, etc. They also have to specify the typology 
of treatment for a patient with a specific psychiatric disease, to identify indications and contraindications for each 
treatment. For example, if students indicate a psychotherapeutic treatment plan, they have to indicate the type of 
therapy (individual/group therapy, psychodynamic, cognitive, behavioral, etc.) and to recognize the benefits and 
contraindications for specific psychiatric treatment in a specific patient.  
 
2.4. Evaluation of the training program efficacy. 
 
The training system supports and facilitates teachers in the monitoring and evaluation of students’ learning 
processes, as it allows teachers to collect and analyze data of a student’s performance. All the decisions and clinical 
actions carried out by the students are in fact stored in the system, so teachers can evaluate students’ performances. 
During each phase and at the end of the training program, the effectiveness of the training process is measured by 
evaluating the knowledge and skills acquired in clinical diagnostic reasoning. Periodically, the various training paths 
are evaluated at different levels: 1. assessment of each student to measure learning in terms of clinical knowledge 
and skills acquired; 2. assessment of the community of practice to measure learning in terms of shared knowledge 
and experience. The effectiveness of the training process is monitored by teachers and measured by analyzing 
successful outcomes achieved by students at each step of the clinical diagnostic reasoning process. Moreover, 
students can assess their strengths and weaknesses in the clinical reasoning process, their training needs in specific 
psychiatric matters, etc.  
 
3. Summary and conclusion 
 
An educational model for undergraduate psychiatry students based on the use of real clinical cases and finalized 
to develop and improve diagnostic clinical reasoning skills has been presented. The training case-based model is 
integrated into a collaborative environment. The role of the teachers is to define case studies, guide the students 
through the clinical activities and provide meaningful feedback. In the learning environment, which proposes real 
clinical situations and problems, students can put into practice previously acquired clinical knowledge and 
competence by using appropriate problem solving strategies. The model can promote teamwork, stimulate and 
enhance active and self-regulated learning, and increase motivation through peer interactions. Students can, in fact, 
interact with other students and teachers through the case-based learning environment to actively construct or extend 
their knowledge and skills, and to construct and share experiences.  
In this manner, the training environment promotes collaboration and cooperation between students, and between 
students and teachers, and the active construction of knowledge in the CBL approach is a product of both individual 
and group learning. Using real case studies offers undergraduate psychiatry students the opportunity to practice with 
a wide variety of psychiatric cases in a safe environment. They have the chance to practice each step of the 
diagnostic process, to verify their clinical performance thanks to feedback from teachers, to reflect on and analyze 
what they have learnt and improved, to monitor their leaning progress, and to recognize what they need to learn.  
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